PMCs as imaged in the earth's sub-limb, exhibiting horizontal wavelengths of 500-1000 km 126 over both the northern and southern summer polar regions [Carbary et al., 2000] . Ensuing 
186
In matrix tomography, the low density of the projected rays necessitates the use of a 187 quantized representation. A grid is overlayed on the imaged object to produce a discrete (1)
In this study, the weight of the ℎ pixel in the ℎ projection is defined as the area
194
of intersection between the pixel and the two rays constituting the projection (see Figure 1 ).
195
The total projection is given by the sum of the weights of each intersected pixel. The
196
total measured signal along a given angle resulting from an interaction with pixels can be 197 expressed as the following sum:
The projection of the ℎ ray through the imaging region is then given by:
These projected rays constitute a vector which contains the combined contribution of each 
This matrix equation is difficult to solve in practical applications. 
where is the discrete value of the reconstructed image for the ℎ ray and the ℎ pixel.
223
The addition of a correction factor to previous image values ( −1, ) provides the iterative together, these four images create a "bowtie" shaped map of the PMC layer which is often consecutive scenes for the tomographic reconstruction (discussed in more detail below).
273
CIPS data comprising the scene information are routinely combined together to form an The extension of the common intensity profile into a "common volume" measurement is profile, a 2D image could be reconstructed representing a cross-section of the PMC layer.
328
By combining multiple adjacent cross-sectional images, a 3D PMC layer was established.
329
This process is described as fanning because subsequent 1D albedo profiles were acquired at 330 varying angles increasing away from the nadir, forming the fan-like geometry shown in 
Synthetic Data and Validation

343
The accuracy of the presented tomographic technique was verified using an artificially generated number of receivers used to collect projection data.
359
While edge effects are present in the reconstruction (as to be expected), the overall structure 360 and variability in thickness has been preserved. These results were produced using the same
361
Gaussian initialization and PCART algorithm applied to the CIPS data and provide confidence in 362 the presented technique.
363
We were also interested in determining the effect which imaging geometry had on 364 reconstruction accuracy. The AIM satellite transited over the PMC layer at an altitude of 600 km.
365
The average height of the layer above the surface was 83 km. As such, the altitude of the receiver 
Centroid Method
383
The CIPS albedo data were used as projections ( ) in the PCART algorithm. These projections 384 were reconstructed to produce 2D PMC images (an example of which is shown in Figure 4 b) ).
385
By fanning away from the zenith, multiple 2D reconstructions could be produced inside of the 386 physical 3D space from which the albedo data were collected. The 2D reconstructions were They were then smoothed using an isotropic Gaussian filter with a kernel size of σ =10 pixels to 389 better identify the dominant spatial features. When these adjacent 2D reconstructions were 390 aligned (Figure 4 a) ), they formed a 3D volume representing the physical PMC layer. This is 391 referred to hereafter as the 3D PMC volume.
392
As the CIPS data were collected with a nadir spatial resolution of 2 km, which is comparable 393 to the depth of the PMC layer, the resultant 3D reconstruction was physically too narrow to 
where represents the albedo of the ℎ pixel, the total albedo along a vertical column of and c), whereas the interior color in b) and a) represents relative albedo.
421
In order to assess the viability of this proposed centroid technique, a synthetic wave perturbation 422 was induced in an artificial PMC layer. In a process similar to the synthetic testing described in an artificial PMC layer, which was used to generate synthetic projection data. The
438
PCART algorithm was then used to reconstruct a layer from these data. Finally, the 
Spectral Analysis of Surface Maps
483
To investigate the spatial properties of wave patterns evident in the PMC layer, the data were Results from a broad (whole field) view and also from selected one-to-one PMC structure is visually evident in all of these data suggesting that low-altitude (blue) regions in the centroid 544 correspond well with high-intensity (white) regions in the PMC albedo.
546
To provide a more quantitative assessment of this visual correlation, we have employed the respectively.
559
Uncertainty in these values was quantified using the results of synthetic testing described that ice-water content (IWC) is directly related to cloud albedo. This is illustrated in Figure 10 578 which compares level 2 IWC data from the AIM database (available on the mission websites). the orbital track, and e) the CIPS level 2 derived ice-water content map.
584
The common area is identified in these latter two images which clearly show a high visual 
628
This suggests that the smaller-scale (<100 km) gravity waves tend to dominate the PMC layer 629 structuring at any given location. In contrast, much larger horizontal scale gravity waves and 630 tidal perturbations could also be investigated using continuous PMC tomographic measurements 631 along full orbital tracks (typically >2000-6000 km) to determine their amplitudes and variability. investigations. The assumption of a constant particle size (60 nm), used in the procurement of the 672 flat-fielded bowtie data precludes further quantitative comparisons at this time.
673
We were, however, interested in the effect this assumption may have on the proposed 674 tomography algorithm. As such, a Mie scattering simulation was conducted using parameters 675 from the CIPS data, including a particle size of 60 nm, an index of refraction of 1.3 (ice), and a 676 wavelength of 256 nm. The total scattered intensity (normalized to unity over 4π steradians) for 677 particle diameters ranging from 30 nm to 90 nm is shown in Figure 13 . intersect and the difference between scattered intensities is small for varying particle sizes. As 690 such, the effect of particle size on scattered intensity depends largely on the latitude at which the 691 images were acquired. 
